Abstract A lower Miocene coarse conglomerate that crops out in the Népoui Peninsula does not represent the base of the marine transgression that followed obduction in New Caledonia. Instead, the conglomeratic alluvial fan that contains peridotite cobbles and reworked weathering products records a short-lived episode of terrestrial erosion intercalated between two intervals of subsidence marked by marine carbonate deposition. Considering the Miocene sea level evolution reported in the literature, it is concluded that neither lower Miocene transgression nor erosion were driven by sea level variation. In contrast, a southeastward propagating slab tear that initiated at the latitude of the high pressure/low temperature metamorphic complex of northern New Caledonia likely generated east to west tilting of New Caledonia, subsidence along the West Coast and hence fringing reef development together with moderate erosion of older regolith. Coincidence between conglomerate deposition and hence prominent erosion that closely followed emplacement of postobduction granitoids influenced by a slab window suggests a genetic link. Therefore, it is concluded that short-lived lower Miocene erosion was due to slab breakoff and subsequent uplift that occurred at~22 Ma. Lower Miocene erosion profoundly dissected the Peridotite Nappe and in the northern half of New Caledonia only left isolated klippes along the West Coast.
Introduction
About one third of the main island of New Caledonia ("Grande Terre") is covered by an ultramafic unit termed Peridotite Nappe ( Figure 1) ; this allochthonous terrane [Avias, 1967] was tectonically emplaced by obduction [Collot et al., 1987] during latest Eocene or earliest Oligocene times. The Peridotite Nappe is important not only because it represents one of the largest terranes of New Caledonia but also because it hosts one of the world's largest supergene nickel deposits, formed by the weathering of peridotites.
A relatively clear picture of the preobduction history of New Caledonia is provided by marine foreland and piggyback basins [Cluzel et al., 1998 [Cluzel et al., , 2001 Maurizot, 2011] . Preobduction tectonothermal evolution is recorded by lower Eocene lenses of high-temperature amphibolites that occur at the base of the ultramafic rocks, and middle to upper Eocene HP-LT eclogite-blueschist complex of northern New Caledonia. These metamorphic rocks record the birth of a northeast dipping subduction zone, its cooling through time, and the exhumation of deeply buried rocks that preceded and accompanied obduction [Baldwin et al., 2007; Clarke et al., 1997; Cluzel et al., 2012; Spandler et al., 2005] . Obduction in New Caledonia is not tightly time constrained by field evidence; it occurred after the Late Priabonian (circa 34 Ma), age of the youngest preobduction sediments [Cluzel et al., 1998] , and prior to the intrusion of the upper Oligocene Saint Louis granodiorite (circa 27 Ma) [Paquette and Cluzel, 2007] , which crosscuts the basal thrust of the Peridotite Nappe and its autochthonous basement as well.
Unconformable postobduction marine sediments are restricted to a narrow coastal area and did not deposit before the early Miocene [Coudray, 1976] (Figure 1 ). Apatite fission track thermochronological data suggest that exhumation of the high-pressure metamorphic complex through the fore-arc mantle was already completed by as early as the Eocene-Oligocene boundary (34 ± 4 Ma) [Baldwin et al., 2007] ; conversely, some authors have suggested a long-term uplift from Oligocene to Recent times . The development of stepped erosion/weathering surfaces on the "Massif du Sud" and tectonic klippes that are spread along the West Coast has been tentatively correlated to repeated epeirogenic phases, and/or sea level variation due to climate change Chevillotte, 2005; Chevillotte et al., 2006] , but absolute time constraints are lacking. Therefore, the postobduction history of New Caledonia in terms of reequilibration, weathering and erosion is still poorly time constrained.
The coarse conglomerate that overlies the upper Eocene Népoui Flysch and the Poya Terrane near Népoui peninsula (West Coast; Figure 2 ) was thought to form the base of the Miocene transgression, with peridotite cobbles up to 50 cm, derived from the erosion of ultramafic rocks obduction [Paris, 1981] . However, this simple explanation does not fit all the features of Népoui conglomerate, especially the occurrence of reworked weathering products of peridotites such as iron crust and supergene silica that suggest erosion of an older regolith [Coudray, 1976] . The occurrence of pre-Miocene tropical weathering that likely developed during an interval of relative stability is confirmed by paleomagnetic dating of ferricrete on top of the weathering profile in Tiébaghi, which consistently indicates a latest Oligocene age (~25 Ma) .
In addition, conglomerate does not actually form the base of the Népoui series; it is underlain by previously unrecorded coralline limestone and calcareous sands, 120 m thick, which have been drilled in the southwest of Pindaï Peninsula (Figure 3) . Therefore, the Népoui conglomerate does not record a marine transgression closely following obduction, but merely prominent subaerial erosion after an interval marked by subsidence and reef development.
This article is a reappraisal of the early Miocene Népoui series, based upon new field and analytical data. The prominent erosion recorded by the Népoui conglomerate and especially that of an older regolith will be tentatively integrated into the postobduction history of New Caledonia.
Outline of the Post-Cretaceous Geology of New Caledonia
The Norfolk Ridge and New Caledonia were rifted from the Australian margin during Late Cretaceous times (Campanian), [Aitchison et al., 1995; Cluzel et al., 2001; Hayes and Ringis, 1973; Shor et al., 1971] . New Caledonia mainly evolved in a pelagic environment during the Paleocene and the early Eocene. However, at the onset of the Eocene (circa 56 Ma, [Gradstein et al., 2012] ) a new northeast dipping subduction began in the South Loyalty Basin, which was located to the east of the Norfolk Ridge; this subduction "consumed" the Australian plate and probably formed the Loyalty Arc [Cluzel et al., 2001 Maillet et al., 1983] . The subduction probably originated at or near the spreading ridge [Cluzel et al., 2006; Crawford et al., 2003; Eissen et al., 1998; Ulrich et al., 2010] and generated the metamorphic sole at 56 Ma , boninites and adakitoïds at 50-55 Ma [Cluzel et al., 2006; Eissen et al., 1998 ], that are found in dykes within the Peridotite Nappe. The forced [Cloos, 1993] shallow dipping subduction of the young oceanic lithosphere of the South Loyalty Basin provoked the peeling of the upper oceanic crust. This leads to the accretion of slices of basalt and bathyal sediments in the fore-arc region, forming the Poya Terrane. Eventually, the buoyant Norfolk/New Caledonia Ridge obliquely reached the trench and progressively blocked subduction [Cluzel et al., 2001] . Meanwhile, syntectonic basins developed during the Paleocene and Eocene on the Norfolk/New Caledonia Ridge in front of the southward propagating thrusts. Foreland and piggyback basins were fed by the erosion of allochthonous/parautochthonous units and foreland bulges as well [Maurizot and Cluzel, 2014] . The north or northeastward subduction of New Caledonia at depth up to 80 km generated the Eocene high-pressure metamorphic complex, which was exhumed at shallow levels of the crust during the 44-34 Ma interval [Baldwin et al., 2007; Spandler et al., 2005] . Finally, fore-arc upper mantle rocks were thrust over upper Eocene and older rocks, forming New Caledonia's Peridotite Nappe (Figure 1 ).
Postobduction Events

Upper Oligocene Granitoids
A relatively clear picture of postobduction events can be drawn from the available stratigraphic and thermochronological evidence [Baldwin et al., 2007; Cluzel et al., 1998; Paquette and Cluzel, 2007; Quesnel et al., 2012] . Obduction probably occurred at circa 34 Ma [Cluzel et al., 1998 ]; while the postobduction Saint Louis granodiorite and Koum-Borindi granodiorite and adamellite (Figure 1 ) intruded the base of the Peridotite Nappe and its underlying basement, at 27 and 24.5 Ma, respectively [Paquette and Cluzel, 2007] , and therefore postdate obduction. Koum-Borindi and Saint Louis intrusive rocks contains rare inherited zircons [Paquette and Cluzel, 2007] possibly coming from the assimilation of basement (Upper Cretaceous?) enclaves. Despite this, these high-K to medium-K calc-alkaline granitoids display the geochemical and isotopic features of volcanic arc magmas uncontaminated by middle to lower crust-derived melts [Cluzel et al., 2005] . They have been related to a short-lived post-Eocene subduction [Cluzel et al., 2006] , the geophysical traces of which have been detected along the West Coast of New Caledonia by teleseismic tomography [Regnier, 1988] . Alternatively, some authors consider that the structure of the New Caledonia Basin only reflects tectonic subsidence due to foreland flexure [Collot et al., 2008] . This postulated short-lived subduction probably appeared along the West Coast of New Caledonia when the narrow Norfolk-New Caledonia Ridge blocked the older (Eocene) subduction. Sr, Nd, and Pb isotopic ratios indicate derivation from an almost isotopically homogeneous mantle wedge. In contrast, some variation in trace element ratios uncorrelated to differentiation is diagnostic of the mineralogical heterogeneity of the source. Prominent heavy rare earth element depletion of the younger (~24 Ma) granitoids may be due to an equilibrium with garnet-bearing subcrustal material (granulite) found as xenoliths [Paquette and Cluzel, 2007] ; whilst a relative Nb, Ta, and Hf enrichment, irrespective of crystal fractionation, may be related to either modest contamination by previously underplated mafic material, heterogeneous hydration of the mantle wedge, or mixing with uplifted unmetasomatized mantle. Sublithospheric mantle mixing and subsequent heterogeneity have been tentatively related to postobduction slab breakoff and formation of a slab window [Cluzel et al., 2006] . It is worth noting that the time elapsed between the end of obduction and emplacement of the older granitoid (34 to 27.5 Ma) is consistent with the latency interval necessary to create a mantle wedge and generate active margin magmas since subduction inception [Cluzel et al., 2005] . Apatite fission tracks thermochronology performed on samples of the Saint Louis intrusive complex ("Comète" granodiorite) provides cooling ages at circa 30-25 Ma very close to the time of intrusion (27 Ma U-Pb on zircon) and K-Ar biotite cooling ages at 25-24.5 Ma as well (Guillon [1975] in Black et al. [1994] and Paris [1981] ). Thus, fast cooling suggests either (i) very shallow intrusion inconsistent with the overall features of Saint Louis plutons or (ii) fast exhumation soon after emplacement, supporting the slab breakoff interpretation [Cluzel et al., 2005] . 
The Miocene Népoui Series
Miocene sediments crop out in cliffs of the Muéo and Pindaï peninsulas and islets of the Népoui Bay [Coudray, 1976] (Figure 2) ; this is the only known occurrence of marine sediments of this age in the main island of New Caledonia. Classically, the Pindaï Conglomerate Member (Mb) was thought to represent a Miocene transgression that directly followed obduction of the Peridotite Nappe, its coarse character being due to active uplift and steep slopes [Latham, 1974 [Latham, , 1975 [Latham, , 1977 Paris, 1981; Routhier, 1953] . However, this interpretation is questioned by the discovery of a lower Miocene reefal limestone unit~120 m thick (Maurizot et al., Figure 5 ). The Fm disappears rapidly to the north below the Pindaï Conglomerate Mb and thickens to the south where it is concealed below sea level. It has been recognized over a depth of 105 m in a drill hole. A detailed description of this new Fm will be published elsewhere (P. Maurizot et al., manuscript in preparation, 2014) and is beyond the scope of the present article, which only addresses the geodynamic inferences of this discovery.
The base of the Lower Népoui Fm consists of 10 cm thick medium-grained conglomerate formed of weathered pebbles and fragments of Eocene Népoui Flysch mixed up with Miocene bioclasts. The basal conglomerate is overlain by fine-grained sandstone made up of rounded and more or less oxidized serpentinite elements together with some chromite, deposited on an erosion surface. The bulk of the section upward consists of reefal and bioclastic limestone with in situ coral or algal patches and mounds (Chapeau Chinois Reefal Limestone Mb), in which several sequences can be distinguished, each 20 to 30 m thick. Characteristically, the yellowish limestone contains streaks and small pockets of ferruginous material coming The base of the Upper Népoui Fm exhibits an erosive lower boundary and starts with an unconformable very coarse conglomerate, approximately 80 m thick, indicating a proximal alluvial fan depositional environment and constituting the Pindaï Conglomerate Mb [Coudray, 1976; Paris, 1981] . The conglomerate consists of several sequences, each 10 to 20 m thick in which coarse elements prevail over fine-grained sediments (Figure 4 ). Well-rounded cobbles (up to 1 m in diameter), pebbles, gravels, and sands, have been typically deposited in an alluvial fan context as shown by very irregular erosive and scoured surfaces at the baseand within the conglomerate sequence. Nontronitic argillite beds, a few centimeters thick, are intercalated in the upper part of the conglomerate [Coudray, 1976] (Figures 6a and 6b) . The reworked elements found in the conglomerate come from the underlying limestone (coral boulders) and the Peridotite Nappe (serpentinite, serpentinized peridotite, minor dolerite, and rare amphibole-bearing felsic rocks) (Figure 6c ). Characteristically, dolerite pebbles are island arc tholeiites, geochemically identical to the dolerites of the Peridotite Nappe that cannot come from the erosion of the underlying Poya Terrane. Thus, these elements provide evidence for deep erosion of the Peridotite Nappe upstream. Silicified and ferruginous fossil wood fragments (Figure 6d ) (trunks, branches, leaves, and seeds) are common in conglomerate beds. The top of the conglomerate is locally overlain by reworked laterite and in situ ferricrete with rhizo concretions and silicified tree roots in living position, thus providing evidence for significant emersion and weathering.
Both elements and matrix of the conglomerate are weathered to various degrees and locally display silicification and magnesite crystallization that resulted from the supply of Si (chalcedony or quartz), and Mg (magnesite) by supergene fluids. Local nickel enrichment has also been reported [Coudray, 1971] . Peridotite pebbles are generally deeply weathered, while in contrast, dolerite and felsic rocks clasts are generally very fresh. Another noteworthy feature of the conglomerate is the occurrence of pebbles and cobbles of ferricrete, up to 1 m in diameter, supergene silica and magnesite (Figure 6e ). The occurrence of reworked supergene material in the conglomerate gives evidence for erosion of pre-Miocene lateritic profiles formed upon peridotites, while the development of in situ ferricrete and silicification records continuous weathering during and after the conglomerate deposition.
The cobble conglomerate passes gradually upward into mixed marine and terrestrial clastic sediments (Wharf Mb) ( Figure 5 ), less than 15 m thick (Figure 4) . The end members are represented by green to rusty sands with weathered serpentinite grains similar to those intercalated in the Lower Népoui Fm and channelized conglomerate. Conglomerates currently contain fossil wood fragments and are intercalated with bioclastic benthic foraminiferal sands with herringbone cross bedding or wave ripples, typical of shallow subtidal current deposition (Figure 6f ). Although less weathered than the underlying peridotite conglomerate, the matrix and fossil woods are often silicified. The lithoclasts are serpentinized peridotite, serpentinite, olivine, pyroxene, chromite, dolerite, jasper, silica, magnesite, iron oxihydroxides, and ferricrete.
The Népü Bioclastic Limestone Mb is 20 to 30 m thick (Figure 4) . It is composed of several sequences of bioclastic limestone intercalated with more terrigenous layers, such as reworked lateritic mud, green to brown serpentinite sandstone, and microconglomerate. Noteworthy are some pebbles of basement rocks (black chert and schist) derived from the Central Chain, in addition to the common ultramafic and mafic clasts, providing evidence for deeper erosion. Highly fossiliferous bioclastic sediments with fragments of corals, algae, bivalves, echinoids, gastropods, and worm tubes, are diagnostic of perireefal environment [Coudray, 1976] . The overall succession of the Upper Népoui Fm records a transition from alluvial fan to subtidal environment.
New micropaleontological data allow a reassessment of the age of the Népoui series. The lagoonal sands that underlie the conglomerate have yielded large benthic foraminifera typical of the Te 1-4 letter stage [Adams, 1970 [Adams, , 1984 equivalent of the Chattian (late Oligocene). However, rare planktic foraminifera species allow correlation to the M1 biozone [Berggren and Pearson, 2005; Wade et al., 2011] most probably M1b, which equates to the Late Aquitanian (early Miocene [Hilgen et al., 2012] ). In addition, the limestone that overlies the conglomerate similarly displays only large benthic foraminifers typical of the Te 5 letter stage which equates to the early Miocene excluding the latest Burdigalian. Thus, the Pindaï Conglomerate Mb accumulated during an interval between the Late Aquitanian and the Early Burdigalian (22-19 Ma).
Other Postobduction Sediments
The coarse fluvial deposits that crop out on the East Coast of New Caledonia near Kouaoua (Figure 1 ) and referred to as Gwa N'Doro Fm [Orloff, 1968] are composed of two subunits [Orloff, 1968; Orloff and Gonord, 1968] . In the type locality, the lower unit is formed of a basal conglomerate 10 m thick, overlain by argillaceous sandstone interbedded with conglomerate beds a few centimeters thick. This unit, which does not crop out elsewhere in the East Coast area, has been tentatively correlated with the late Oligocene on a geomorphological basis ], yet without any direct dating. The upper unit is a massive and coarser conglomerate, dominantly composed of unserpentinized peridotite with subordinate dolerite, diorite, and gabbro pebbles, it could be a lateral equivalent of the lower Miocene Pindaï Conglomerate Mb Chevillotte et al., 2005] , again without any supporting stratigraphic data. Similar conglomerate occurrences in the Kouaoua area (Kadjitra, Ouena, and Kassouri formations) [Orloff, 1968] (Figure 1 ( Figure 1 ) have been considered as lateral equivalents of the lower unit of Gwa N'Doro Fm as well and hence of late Oligocene age ; however, more investigations are needed to better constrain the ages and correlations of these fluvial sediments, which have never been directly or indirectly dated.
The Fluvio-lacustrine Fm (Figure 1 ) refers to the sedimentary infill of depressions that are mainly located in the Massif du Sud [Trescases, 1975] . This unit, 40 to 50 m thick, results from the erosion of weathering profiles developed over peridotites or gabbro cumulates [Augé, 2002; Guillon and Trescases, 1975; Quesnel et al., 2008] . Its base is locally formed of coarse conglomerate that contains cobbles of peridotite and ferricrete. It is characteristically formed of fine-grained ferruginous material and serpentine and displays reconcentration of iron oxihydroxide (iron crusts and liesegang rings). The Fluvio-lacustrine Fm records a succession of events, which are (i) a first stage of torrential incision that eroded a preexisting weathering profile and the underlying bedrock as well, followed by (ii) a second stage during which the resulting hydrographic network was filled up in lower but variable fluvial energy conditions, and (iii) a final phase of incision that leads to the current morphology. Such a succession implies prominent variations of the base level that may be correlated to sea level variations, or alternatively to tectonic or epeirogenic events. A correlation of the first stage of erosion with that recorded by the Népoui conglomerate is tantalizing; however, it needs to be supported by appropriate evidence, particularly accurate dating.
Regolith Development
After obduction and emersion, peridotites underwent weathering under tropical climate [Avias, 1952 [Avias, , 1969 Chevillotte, 2005; Latham, 1986; Trescases, 1972] . Supergene hydrolysis dissolved olivine and orthopyroxene, leached Si and Mg, and accumulated residual iron oxihydroxides (goethite and hematite) and nickelmanganese ore. A typical weathering profile exhibits from the bottom to the top, i.e., increasing weathering: bedrock, coarse saprolite, and fine saprolite (yellow and red laterite) and (not everywhere) ferricrete (Figure 7) . The relatively high-nickel content of refractory harzburgites and dunites of the Peridotite Nappe (0.20-0.25%) is greatly enhanced by weathering (up to 4% Ni), Ni being fixed either by silicates in saprolite, (garnieritic ore), or by goethite (laterite ore). There are two types of nickel deposits in New Caledonia: basin type and plateau type. Basin-type deposits are dominantly formed of low-grade oxidized ore (Ni-laterite); they are located in low-elevation areas, mainly in the southern part of the Massif du Sud (Goro). Plateau-type deposits are located in the northern part of the Massif du Sud and on the tectonic klippes of the West Coast; they have currently elevations above 600 m (some of them reach 1000 m) and dominantly bear silicate (garnierite) ore. Along a NW-SE profile of the Grande Terre, one single paleosurface wraps the plateaus and the highest points of ultramafic massifs; this surface, which is marked by in situ lateritic profiles capped by ferricrete has been dated of the latest Oligocene (~25 Ma) on paleomagnetic evidence .
Supposed younger planation surfaces (because located at a lower elevations) only bear reworked regolith material (iron oxihydroxides and supergene silica as well) [Latham, 1975; Ricordel-Prognon et al., 2011] and hence are erosion glacis, although also affected by weathering. Therefore, the late Oligocene represents an interval of major weathering; thereafter, the latest Oligocene surface was deeply eroded, an event that probably prevented weathering to significantly continue on isolated massifs with restricted water table. Again, post-Oligocene erosion may be tentatively related to the same event that produced the deposition of the Pindaï Conglomerate Mb (Figure 8 ).
Discussion
Eustatic Versus Tectonic Processes
After postobduction uplift of unknown duration, a relative quiescence occurred during Oligocene times; this interval partly coincides with a relative climatic optimum, the lower Oligocene Warm Event [Zachos et al., (Figure 9 ), 26 to 23 Ma ago during the upper part of the Chattian and the northward migration of the Australian Plate on which New Caledonia is located. Northward migration resulted in warmer and wetter climate and allowed the first coral reef development in the Great Barrier Reef of Australia [Hopley et al., 2007] , and in New Caledonia as well. Meanwhile, tropical weathering developed in New Caledonia during the latest Oligocene (25 Ma), and thick weathering profiles formed upon peridotites .
The occurrence of 120 m thick reefal limestone in the Népoui area is unlikely an isolated feature and possible lateral extent should be considered along the approximately 300 km of unexplored shallow water plateau, 1 to 5 km wide, that apparently does not exist along the East Coast [Andréfouët et al., 2009; Chardon et al., 2008] . Although no data on the deep parts of the West Coast fringing plateau are available yet, it may be suggested that at least part of the latter structure may be based upon an older Neogene fringing reef. This hypothesis raises the problem of asymmetrical development of this reef.
There are several possible interpretations to account for >120 m postobduction vertical coral growth in the Lower Népoui Fm:
1. Climate-driven sea level rise. One may postulate that New Caledonia was in a steady state at the end of the Oligocene and that vertical coral growth was driven by~120 m Aquitanian sea level rise; however, such an order of magnitude is well above any estimation of the sea level variation during this geological interval (~15 m) [de Boer et al., 2011] ; therefore, this interpretation should be rejected. 2. Another possibility is a uniform subsidence of New Caledonia; however, it fails to explain why Miocene reef seems to have developed on the West Coast only, unless an east to west tilt occurred inducing the vertical development of fringing reef and the erosion of the eastern side. Although there is no evidence of uplifted fringing reef of this age along the East Coast, this hypothesis has already been forwarded to account for the occurrence of uplifted canyons infill, e.g., the Gwa N'Doro Fm [Orloff, 1968] , located at mid-island near the East Coast . Yet this event is not time constrained because the Gwa N'Doro Fm remains undated. 3. The development of asymmetrical fringing reef may also result from post-Oligocene tectonic subsidence restricted to the West Coast. The role of the so-called "West Caledonian Fault" has been often advocated to account for the location and isolation of West Coast peridotite klippes and interpreted to result from postobduction marginal collapse . However, a careful examination of the West Caledonian Fault reveals that it mainly corresponds to the fortuitous alignment of ultramafic klippe limits, erosion boundary of the Poya Terrane, and only locally, to southwest regarding faults. In addition, there is no evidence that the pre-Miocene planation surface was offset by such a fault. Therefore, there is no regional fault running along the island that may account for Miocene tectonic subsidence of the West Coast. 4. Uplift may also have been triggered the arrival of topographic highs in the West Coast subduction zone.
Actually, the buildup of Népoui Fm records uplift that could be due to the arrival of Lord Hoxe Rise in the subduction zone. This type of observation was made in Costa Rica [Sak et al., 2004] . However, it does not account for the overall SW ward tilt of New Caledonia or the genesis of the younger granitoids. 5. Alternatively, subsidence restricted to the West Coast may result from synreef southwestward regional tilt that may explain why the deposition of coralline limestone was constantly associated with the erosion products of an ultramafic regolith cover; whilst the West Coast was subsiding and the reef was vertically growing, the East Coast and the central part of the island were uplifted; their regolith cover was eroded. This is the simplest way to explain all the features of the West Coast fringing reef if any, and this interpretation will be preferred. It is worth noting that the lower Miocene fringing platform was probably discontinuous and let large embayments, allowing fresh water and significant sedimentary transit to flow directly into deep waters as in the modern reef configuration.
Prominent erosion occurred during early Miocene times and resulted in the occurrence of reworked lateritic material along toposequences from the elevated parts of the paleolandscape and eventually of the presence of ferricrete pebbles and cobbles in the Pindaï Conglomerate Mb [Ricordel-Prognon et al., 2011] . Erosion is apparently due to a sudden change in the equilibrium profile of the drainage basin, which suggests two different interpretations: (i) a sea level drop that drastically increased the average slope and hence generated intense erosion or (ii) a tectonically generated uplift.
Since the Oligocene-Miocene boundary, i.e., during the deposition of the Népoui Conglomerate Mb, the sea level was rising about 15 m ( Figure 9 ) [de Boer et al., 2011] ; therefore, the renewed erosion cannot be explained by a sea level drop.
The total thickness of the underlying and overlying carbonate units infers about 220 m of almost continuous subsidence during the early Miocene; thus, conglomerate deposition appears as a consequence of an unexpected and short-lived event of obvious tectonic origin. Considering the elevation of the latest Oligocene weathering surface in the Népoui area (À25 Ma at Tiébaghi ), the maximum size (1 m) of transported cobbles, together with the occurrence of basement rock clasts and taking into account the profile inferred from the base of the Népoui conglomerate, the incision and hence the corresponding uplift reached a minimum of~200 m and probably very much more (>500 m) in places where erosion reached the autochthonous basement.
Slab Tear and Slab Breakoff Model
There is a close coincidence between the timing of postobduction Nb-enriched granitoid intrusion (i.e., influenced by slab window), rapid uplift, and exhumation of these granitoids and short-lived erosion; therefore, a genetic link may be suspected. However, there is a time lapse of circa 2 Ma between the occurrence of Nb-enriched granitoids at 24 Ma and the erosion event on the West Coast at circa 22 Ma. This temporal gap may be explained by the southeastward propagation of the slab tear that probably initiated at the latitude of the HP-LT complex of northern New Caledonia [Paquette and Cluzel, 2007] . Southeastward propagating slab window may have influenced granitoid genesis as soon as 24 Ma, before the slab eventually broke off at 22 Ma (Figure 10 ). This hypothesis is supported by current tectonic reconstructions [Schellart, 2007] and seismic tomography (P wave and S wave) that show evidence for an abandoned slab to exist to the north of New Zealand [Schellart et al., 2009] .
This view is supported by the results of thermomechanical modeling of the postcollision shallow breakoff of an oceanic lithosphere [Baumann et al., 2010; Duretz et al., 2011 Duretz et al., , 2012 van Hunen and Allen, 2010] . Considering the timing of collision (34 Ma [Cluzel et al., 2006] ), the age of South Loyalty Basin at subduction inception (≤30 Ma ) and taking into account a subduction speed of 5 cm/yr [Cohen et al., 2013] , computation of Duretz model shows that breakoff may have occurred~4.5 Ma after the collision. In New Caledonia, the formation of slab window and emplacement of Koum granite (24.3 ± 0.1 Ma) [Cluzel et al., 2005] occurred about~10 Ma after the collision, 2 times the delay inferred from Duretz model. However, the application of simple mechanical models to the case of New Caledonia probably misses some parameters and needs more investigations. In addition, thermomechanical models are based upon a cylindrical geometry (i.e., subduction/exhumation perpendicular to the trench); in New Caledonia, subduction was oblique [Cluzel et al., 2001] and the southeastward propagation of slab tear probably delayed the breakoff.
According to thermomechanical models, the formation of a slab window results in prebreakoff subsidence, which may have been recorded in New Caledonia by lower Miocene asymmetrical subsidence. About two thirds of the bulk subsidence occurred before the slab breakoff and subsidence resumed shortly after the deposition of the conglomerate; thus, the lower Miocene erosion appears to be a very short lived response to breakoff within a longer interval of subsidence.
Uplift is the response to the influx of mantle asthenosphere following the breakoff and sinking of the slab [Ely and Sandiford, 2010; van Hunen and Allen, 2010] . Slab breakoff models, and modern examples as well, show that the topographic response to breakoff generates uplift of a few kilometres. In northern Central America, P wave tomographic imagery and geomorphology of the Central American plateau have revealed an epeirogenic uplift of approximately 0.25-0.5 mm/yr that followed arc-continent collision at 23 Ma [Rogers et al., 2002] . Such an amplitude is not observed in New Caledonia probably because of the small volume of buoyant continental crust of the northern Norfolk Ridge involved in the subduction/obduction process, and also because largely oblique processes have likely attenuated the epeirogenic uplift. However, alike New Caledonia, the formation of slab window that followed collision in Eastern Anatolia (Turkey) during the late Miocene generated both regional doming and magmatic activity [Dilek and Altunkaynak, 2009; Keskin, 2007; Schildgen et al., 2012] . The evidence of a subducting slab under Eastern Turkey was confirmed by a teleseismic tomography [Lei and Zhao, 2007] .
Uplift and Nickel Ore Deposits
The lower Miocene uplift and associated erosion are at least partly responsible for the mountainous morphology observed along the West Coast and in the northern part of the Massif du Sud today. Vertical motion 200-500 m of these massifs may have (i) likely changed the smooth Oligocene weathering morphology into elevated plateaus surrounded by steep slopes, (ii) eroded about two thirds of Peridotite Nappe along the West Coast and in the center of the island, removed the bulk of weathering profiles and hence only left isolated patches of nickel ore deposits, and (iii) changed the hydrologic regime by narrowing the water table in isolated plateaus and hence stopped the development of ferricrete, already formed before (cf. late Oligocene paleomagnetic ages).
Conclusion
At variance with previous interpretations, lower Miocene coarse conglomerate that crop out in the Népoui peninsula does not represent the onset of the marine transgression that followed obduction in New Caledonia. Actually, marine coastal sedimentation resumed well before, with the buildup of lower Miocene fringing reef. Alternatively, the thick and very coarse conglomerate represents a proximal alluvial fan deposit and records a short-lived episode of intense erosion intercalated between two intervals of subsidence recorded by reefal and perireefal carbonate. Miocene sea level variation fails to account for erosion; in contrast, there is a narrow coincidence between the conglomerate deposition (and hence prominent erosion) and the emplacement of the younger postobduction granitoids influenced by slab window. Therefore, it is concluded that (i) the lower Miocene subsidence was triggered by the formation of a slab window due to the southeast propagating postobduction slab tear and (ii) the erosion event recorded at circa 22 Ma was induced by the lower Miocene slab breakoff and associated uplift, which would also be responsible for the high elevation of plateau-type nickel deposits of New Caledonia.
